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Method o£ Power Control and Acloiowledgexaent Control 
for F-ACKCH 

TECHNICAL FIELD 

5 The present invention relates to a power control 

method of a . forward- acknowledgement channel (F-ACKCH) and 
acknowledgement control method thereof, and more 
particularly, to a power control method of a forward- 
acknowledgement channel (F-ACKCH) in mobile commimications 
10 and acknowledgement control method thereof. 

BACKGROUND ART 

Generally, a terminal uses a threshold in deciding 
reception success information (ACK) or reception failure 
15 information (NCK) via forward- acknowledgement channel 
(hereinafter abbreviated F-ACKCH) . 

Fig. 1 is a diagram for eaqslaining a general method 
of deciding a reception acknowledgment (ACK) according to a 
threshold. 

20 Referring to Fig. 1, it is decided as acknowledgement 

(ACK) if a reception level is equal to or greater than a 
threshold. And, it is decided as non- acknowledgement (NCK) 
if a reception level is smaller than a threshold. A false 
alarm probability for deciding a NCK signal as an ACK 

25 signal incorrectly and a missing probability for deciding 
an ACK signal as a NCK signal are preferentially determined. 
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And, a threshold is adjusted to fit the probabilities. 
The false alarm probability for deciding a NCK signal as an 
ACK signal incorrectly is usually set lower in general. 

However, if the false alarm probability is 
incorrectly, failure is regarded as success. Hence, 
retransmission by signaling is needed after a predetermined 
time has passed. 

DISCLOSURE OF THE INVENTION 

Accordingly, the present invention is directed to a 
power control method of a forward- acknowledgement channel 
(F-ACKCH) and acknowledgement control method thereof that 
substantially obviate one or more of the problems due to 
limitations and disadvantages of the related art. 

An object of the present invention is to provide a 
power . control method of a forward -acknowledgement channel 
and acknowledgement control method thereof, by which a 
quality of service (QoS) is met in a manner of notifying a 
presence or non-presence of acknowledgement of a packet in 
a boost mode. 

Additional features and advantages of the invention 
will be set forth in the description which follows, and in 
part will be apparent from the description, or may be 
learned by practice of the invention. The objectives and 
other advantages of the invention will be realized and 
attained by the structure particularly pointed out in the 

2 



wo 2005/055485 



PCT/KR2004/003160 



written description and claims thereof as well as the 
appended drawings. 

TO achieve these and other advantages and in 
accordance with the purpose of the present invention, as 
embodied and broadly described, a transmission power 
control method of a forward- acknowledgement channel 
according to the present invention includes the steps of 
receiving packet transmission information in a base station 
and determining a power of a transmission signal 
transmitted via the forward- acknowledgement channel (F- 
ACKCH) using an increment for a reference transmission 
power value of a boost mode in case that the packet 
transmission control information contains a boost operation. 

To further achieve these and other advantages and in 
accordance with the purpose of the present invention, an 
acknowledgement control method of a forward -acknowledgement 
channel according to the present invention includes the 
steps of receiving acknowledgement information in a mobile 
station, determining a boost mode threshold using an 
increment for a boost mode reference threshold in case of a 
boost mode operation, and deciding a presence or non- 
presence of acknowledgement using the threshold. 

It is to be understood that both the foregoing 
general description and the following detailed description 
are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to 
provide a further underst^inding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and together with 
the description serve to explain the principles of the 
invention. 

In the drawings: 

Fig. 1 is a diagram for explaining a general method 
of deciding a reception acknowledgment (ACK) according to a 
threshold; and 

Fig. 2 is a diagram of a hybrid- automatic repeat 
request (H-ARQ) system in a forward- acknowledgement channel 
(F-ACKCH) according to one embodiment of the present 
invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

First of all, a reverse -packet data channel 
(hereinafter abbreviated R-PDCH) raises transmission 
efficiency using a hybrid-automatic repeat request 
(hereinafter abbreviated H-ARQ) system. Namely, a base 
station transmits a reception success (ACK) signal in case 
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Of succeeding in decoding of a received sub-packet. Once 
receiving the ACK signal, a mobile station transmits a sub- 
packet of a next packet. Meanwhile, in case of deciding a 
result of decoding the received sub-packet as a 
transmission failure, the base station transmits a 
reception failure (NCK) signal to the mobile station. Once 
receiving the NCK signal, the mobile station transmits a 
next sub-packet to the base station. Such a transmission 
method physically carries out retransmission unlike a 
method by signaling, thereby receiving a packet 
successfully and quickly using less energy. 

Thus, in case of receiving to decode a packet via R- 
PDCH, the base station transmits information of 
acknowledgement or non- acknowledgement to the mobile 
5 station. Namely, the base station transmits an ACK signal 
or a NCK signal to the mobile station via a forward 
acknowledgement channel (hereinafter abbreviated F-ACKCH) . 

Fig. 2 is a diagram of a hybrid-automatic repeat 
request (H-ARQ) system in a forward-acknowledgement channel 
0 (F-ACKCH) according to one embodiment of the present 
invention. 

Referring to Fig. 2, once a sub-packet is transmitted 
to a base station via R-PDCH (21) , the base station decodes 
the received sub-packet to decide a transmission success or 
15 failure. In doing so, a unit of each frame can be set to 
10ms. If a NCK signal is transmitted from the base station 
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to a mobile station in case of the decoding failure of 
the sub-packet transmitted via R-PDCH (22), a next sub- 
packet is transmitted after an elapse of a predetermined 
time (23) . Such a retransmission keeps being repeatedly 
performed until an ACK signal is received or until the 
retransmissions are repeated by a maximum number of 
predefined times. 

In case of transmitting a packet using a boost 
identifier, a boost identifier of a reverse -packet data 
control channel (hereinafter abbreviated R-PDCCH) informs a 
presence or non-presence of a boost mode operation of an R- 
PDCH packet. In the boost mode, a failure of a packet is 
reduced below 1% using a raised traffic to pilot signal 
ratio. In doing so, if a conventional F-ACKCH is used for 
the boost mode or if the terminal uses a same threshold for 
the boost mode operation, reliability of F-ACKCH is 
affected. Namely, if a packet failure rate approaches 0.01% 
due to the boost mode operation, characteristics of the 
boost mode operation may be lost by the reliability of F- 
ACKCH. Hence, a method of raising the reliability of F- 
ACKCH according to the boost mode operation is needed. 

Meanwhile, the reverse -packet data control channel 
(hereinafter abbreviated R-PDCCH) contains information of a 
packet transmitted over the R-PDCH and may be configured 
with 6 -bits. And, the RPDCCH includes a service data \anit 
length (hereinafter abbreviated SDU_length) , a sub-packet 
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identification (hereinafter abbreviated SPID) , and a 
boost indicator, using the 6-bits. 

The SDU_length is a value indicating a length of an 
information bit of the R-PDCH and the SPID indicates a 
5 sequence of a sub-packet to be retransmitted. A high 
quality of service . (hereinafter abbreviated QoS) is needed 
for important information. In this case, QoS indicates 
whether a traffic to ratio signal ratio is raised to meet a 
necessaary transmission QoS. 
10 The F-ACKCH includes several sxob- channels each of 

which is assigned to a corresponding user. In sending an 
ACK signal using the F-ACKCH, a modulation symbol is set to 
*+l' . Yet, no transmission is made for informing NCK 
information. Moreover, in sending the ACK signal, 
15 transmission power of each of the sub-channels is 
determined according to a user's channel status and 
information of a reverse -channel quality indicator channel 
(hereinafter abbreviated R-CQICH) and a reverse power 
control bit can be utilized to grasp the channel status. 
20 ack_jgain, transmitted for ACK information means 

transmission power allocated to an i"' user. And, 
transmitted for NCK information is 0. Namely, the F-ACKCH 
becomes gated off. ^j' in ^-^'^^ or ''"'^'^'^ means a length of 
a payload determined according to SDU_length of the R-PDCCH. 

25 And, ^k' in or is a value determined 
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according to the SPID of the R-PDCCH to mean a sequence 
of a corresponding sub-packet. Namely, or can 

vary according to the SDU_length and the SPID. 

Equation 1 is provided for calculating a gain 
5 necessary for determining transmission power of an ACK 
signal in a boost mode. 
[Equation 1] 

L_ack_gain, = ack_gaini+LaJj,k') 

Equation 2 is provided for calculating a gain 
10 necessary for determining transmission power of a NCK 
signal in a boost mode. 
[Equation 2] 
L_nck_gain, = nck_^ain,+^,^(j,k} 

A method of controlling an ACK signal power in a 
15 boost mode according to a first embodiment of the present 
invention is explained as follows. 

First of all, in case that a boost indicator of R- 
PDCCH indicates a boost operation (boost mode) , it is able 
to lower a false alarm probability for deciding a NCK 
20 signal as an ACK signal incorrectly and a missing 
probability for deciding an ACK signal as a NCK signal in a 
manner of raising a power to a predetermined increment for 
an ACK signal of a sub-packet. Namely, 
h,_ack jgam, = ack_£ain,+L^,k') determined using Equation 1 and 
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t^nJJ'f^'y is set to 0. 

A method of controlling a NCK signal power in a boost 
mode according to a second embodiment of the present 
invention is explained as follows. 

First of all, in case that a boost indicator of R- 

PDCCH indicates a boost operation (boost mode), is 
set to 0 and a value of is determined to control a 

power of a NCK signal. In the method according to the 
second embodiment of the present invention, the value of 
A«ta.*^) can be determined by Equation 3 or Equation 4. 
[Equation 3] 

[Equation 4] 

in Equation 4, the value of ^'^'^'^ can be set smaller. 
Since the signal is transmitted in the method according to 
the second embodiment of the present invention in case of 
reception failure (NCK) as well, a mobile station can 
decide reception success or failure in a manner of changing 
a previous threshold. Meanwhile, if the mobile station does 
not change the previous threshold, it is able to lower the 
false alarm probability for deciding reception failure 
(NCK) as reception success (ACK) . 
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A method of controlling an ACK signal power and a 
NCK signal power in a boost mode according to a third 
embodiment of the present invention is explained as follows. 
The third embodiment provides a method of controlling an 
5 ACK signal power and a NCK signal power using Equation 1 
and Equation 2. Namely, ^-^'^^ and ^'^'^Hn Equation 1 and 
Equation 2 are individually adjusted to control the 
transmission power. 

Meanwhile, explained in the following is a method of 
10 lowering a false alarm probability for deciding a NCK 
signal as an ACK signal incorrectly and a missing 
probability for deciding an ACK signal as a NCK signal in a 
manner of adjusting a threshold for deciding an ACK signal 
in a mobile station. 
15 Fig. 2 shows a method of deciding reception success 

or failure using a threshold. Referring to Fig. 2, if a 
received F-ACKCH power is lower than a threshold, it is 
decided as reception failure (NCK) . If a received F-ACKCH 
power is higher than a threshold, it is decided as 
20 reception success (ACK). Besides, the threshold can be 
determined by Equation 5 with reference to SDU_length and 
SPID. 

{Equation 5} 
boostjhreshold = threshold+L,^',k') 

25 In ^rO'k^ , ^j' means a length of a payload 
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determined according to SDU_length of the R-PDCCH. And, 
*k' in ^«*^"»*) or ^'«*^'*^ is a value determined according to 
the SPID of the R-PDCCH to mean a sequence of a 
corresponding sub-packet . By adjusting a value of 
boostjhreshold using ^'C/"*^) , it is able to lower a false alarm 
probability for deciding a NCK signal as an ACK signal 
incorrectly and a missing probability for deciding an ACK 
signal as a NCK signal. 

The above -described method of the present invention 
can be implemented by a program readable via a computer and 
are stored in a record medium such as CD-ROM, RAM, floppy 
disc, hard disc, magneto optical disc, etc. 

INDUSTRIAIj APPLICABILITY 

Accordingly, the present invention is applicable to a 
mobile communication field. 

While the present invention has been described and 
illustrated herein with reference to the preferred 
embodiments thereof, it will be apparent to those skilled 
in the art that various modifications and variations can be 
made therein without departing from the spirit and scope of 
the invention. Thus, it is intended that the present 
invention covers the modifications and variations of this 
invention that come within the scope of the appended claims 
and their equivalents. 
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